Changes of forearm EMG and cerebral evoked potentials following sudden muscle stretch during isometric contractions in patients with Parkinson's disease.
Various investigators have reported that the late reflex EMG activity following muscle stretch is increased in patients with Parkinson's disease. To explore the basis of this increased activity, we have now recorded the late EMG responses together with associated cerebral responses following muscle stretch in parkinsonian patients. Nine patients and eight controls participated in two sets of experiments in which they grasped a handle attached to a torque motor and maintained the wrist isometrically against a constant flexor force. The force was changed unpredictably (first set) or predictably (second set of experiments), causing a stretch of wrist extensors or flexors. Cerebral responses and muscle responses from the forearm were recorded and averaged separately depending upon condition. The late muscle responses to unpredictable muscle stretch were enhanced in parkinsonian patients while the cerebral responses were attenuated when compared to controls. The alteration of the electrocerebral response began approx. 25 ms prior to the late M2 muscle response. Both controls and patients showed a markedly attenuated cerebral response when the muscle stretch was predictable. These results indicate that the electrocerebral response to muscle stretch is altered prior to the onset of M2 in patients with Parkinson's disease, and suggest that these cerebral events reflect components of a long-latency transcerebral reflex pathway that is affected in this disorder.